Abstract. -FefCo multilayered films with about 3 000 A thick have been deposited by an opposed targets sputtering apparatus. The films with deposition period dlayer above 10 A have layered structure. Their magnetic properties changes significantly with d l , , and the film with dlayer around 60 A has the lowest coercive force of about 6 Oe and saturation magnetization about 1 600 emufcc.
Introduction
Iron-cobalt alloy is well known to have large saturation magnetization M, as large as 1 900 emu/cc [I].
However, the soft magnetic properties of the alloy film are not enough to use for thin film magnetic recording head [2, 31. On the other hand, multilayered magnetic film is very attractive since it can have quite different magnetic properties from those of the single layer film. In this work, we have deposited Fe/Co multilayered films with about 3 000 A thick by an opposed targets sputtering system which can deposit the film under the condition of low high energy particle bombardment to the film surface [4, 5 1 and investigate their structure and magnetic properties.
Experimental
Figure 1 shows a schematic diagram of the opposed targets sputtering apparatus used in this work. This apparatus has two opposed targets sputtering sources and multilayered film can be deposited by rotating the substrate as shown in the figure. After evacuating the sputtering chamber below 1 x Torr, the films about 3 000 a thick were deposited on a glass slide substrate without any heating. The main film preparation conditions are as follows; Ar gas pressure: 1.5 mTorr, Results a n d discussion has reflection peaks of both bcc and hcp phase. Figure 3 shows the low angle X-ray diffraction diagrams of these multilayered film with various d l , , .
Reflection peaks are only observed in the film with dlayer above 10 A. This indicates that only the film with dlayer above 10 A has a layered structure and the film with dlayer below 10 A has uniform single layer structure of Fe-Co alloy. The X-ray diffraction diagram of the film with layered structures shows that intermediate alloy layer is also formed in the multilayered film by the interdiffusion between Fe layer and Co layer. Corresponding to the changes infilm structure from uniform alloy film to multilayered film, internal film stress changes abruptly as shown in figure 4 , though all of the films take a compressive stress from the substrate. The stress in the film with dlaYe, below 10 A The magnetic properties of these films change significantly with dlayer and differ from those of Fe, Co or FeCo alloy single layer film [I] . An uniaxial magnetic anisotropy is induced in the multilayered film by the dc magnetic field in which substrate is located during deposition. Figure 5 shows 
Conclusion
We deposited Fe/Co multilayered films by an opposed targets sputtering apparatus and investigated their structure and magnetic properties. The results obtained in this work are summarized as follows;
(1) the layered structure is observed in the film with a dlaye, above 10 A;
(2) the change in film structure from single alloy layer to multilayer leads the abrupt increase in compressive film stress and decrease in mean crystallite size;
(3) magnetic properties of the multilayered film differ from those of the single layer Fe, Co or Fe-Co alloy films. The uniaxial magnetic anisotropy and coercive force of the film decreases as the dlayer increases and the coercive force takes a minimum value of about 8 Oe at a dlayer around 60 A.
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